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Development of wheat gluten/nanocellulose/titanium dioxide nanocomposites for 1
active food packaging2
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4
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Egypt. 6
b Grenoble Institute of Technology (Grenoble INP) -The International School of Paper, 7
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France9

ABSTRACT10

Bionanocomposites were developed by casting /evaporation of wheat gluten (WG), 11

cellulose nanocrystals (CNC), and TiO2 nanoparticles. The effect of addition of different 12

percentages of CNC, and TiO2 on tensile strength (TS), Young’s modulus and water 13

sensitivity was studied. A significant improvement in the studied properties is observed 14

when 7.5% CNC and 0.6% TiO2 is added to WG. WG/CNC 7.5% /0.6% TiO2 blend 15

suspension was chosen to coat commercial packaging unbleached kraft paper sheets via 16

1, 2 and 3 coating layers. A significant enhancement of 56% and 53% in Breaking Length 17

and Burst Index, respectively, was achieved for 3 layers coated paper. The antimicrobial 18

activity of the coated papers, against Saccharomyces cervisiae, Gram- negative bacteria 19

Escherichia coli and Gram- positive bacteria Staphylococcus aureus, was investigated 20

and expressed in terms of reduction % of surviving number (CFU) of the tested 21

organisms. More than 98.5% reduction in CFU was observed against the organisms 22

compared to TiO2 - free coated paper. 23
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